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APPARATUS FOR GEL ELECI‘ROPHORESIS 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
This invention relates to improvements in apparatus 

for gel electrophoresis, and particularly to an improved 
vertical gel electrophoresis apparatus. 

2. Prior Art 
Vertical gel electrophoresis apparatus were ?rst in 

troduced in about 1960. Vertical gel electrophoresis 
systems now offer laboratory scientists a fully devel 
oped and advanced separation technology. They are 
?exible with regard to the gel media systems, complete 
and easy to use for analytical and preparative work, and 
there is substantial documentation in the form of pub 
lished methodology. Vertical gel electrophoresis sys 
tems are utilized for simple to complex separations. 
They handle proteins, enzymes, hormones, nucleic 
acids, plant proteins and various tissues. The separations 
may be analytical in form where ‘the ?nal results are 
detected by staining, incubation, or radioactive detec 
tion. For preparative separation the gel slab is further 
processed to extract or elute the‘separated fractions. _ 

Vertical gel electrophoresis apparatus are shown in 
prior U.S. Pat. Nos. 3,208,929 and 3,374,166. As taught 
in these patents, and as practiced in the laboratories, the ' 
apparatus is assembled and thegel slab is prepared by 
casting it with the normally vertical gel passageway in 
a horizontal position. See FIG. 2 of the ’929v patent. In 
casting, a top wall (see wall 45 of the '166 patent or wall 
17 of the ’929) is utilized to form an end of the casting 
tray. - 

After the gel is cast and the apparatus is put in opera 
tion with the gel slab in its normal vertical position, this 
short top wall presents certain operational difficulties. 
Speci?cally, the addition of sample to preformed slots 
in the top of the gel was made tedious by lack of direct 
access to the gel from above. There was also no simple 
or easy means to hold a syringe to place the sample and 
such had to be done tediously and manually. 

SUMMARY OF THE INVENTION 

This invention overcomes the difficulties and prob 
lems of the prior art enumerated above by providing a’ 
removable plate which‘forms the end wall for casting 
the gel in place of the top short wall in the electrophore 
sis apparatus of the prior art. The removable plate is 
clear plastic and suitably gasketed and allows the user 
the ability to observe'air bubbles between the cooling 
plates in the liquid gel material so that they may be 
removed before the gel becomes solid with air bubbles 
trapped which could cause distorted results. More im 
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portantly, however the clear gasketed plate can be re- I 
moved after the gel is formed to allow access to the 
sample slots in the gel from directly overhead. This 
makes it much easier to insert the samples for the elec 
trophoresis separation. 

Additionally, a syringe holder with preformed 
spaced holes for positioning'syringes may be placed on 
top of the electrophoresis apparatus in place of the top 
wall and when so placed thegsyringes will automatically 
be positioned directly above the sample slots, so that the 
sample slot injection can take place directly and easily. 

65 

2 
BRIEF DESCRIPTION OF THE DRAWINGS I 

FIG. 1 is a perspective view of the’ apparatus of this 
invention. 
FIG. 2 is a detailed sectional elevation view of the 

apparatus of this invention. . 
FIG. 3 is a perspective view of a syringe holder form 

ing a part of this invention. ' 
FIG. 4 is an end view partially in section of this sy 

ringe holder installed on the apparatus of FIG. 1. 
FIG. 5 is an sectional view taken along line 5-5 of 

FIG. 4. , ~ . 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENT 

A vertical gel electrophoresis apparatus 10 may be of 
the general type as shown in U.S. Pat. Nos. 3,208,929 

and 3,374,166 or that commercially available from Apparatus Corp. in St. Petersburg, Fla. As is knownin 

the'art, and therefore need not be shown herein, such 
apparatus includes a lower buffer solution chamber 
capable of holding liquid buffer solution, an upper 
buffer solution chamber capable of holding'liquid buffer 
solution, a wall of each buffer solution chamber de?n 
ing a gel passageway which gel passageway is in :fluid 
communication with the liquid buffer solution .of the 
buffer solution chambers. When the passageway is ?lled 
with impermeable gel, free flow of buffer solution from 
the upper chamber to the lower chamber is prevented 
by the gel. The apparatus has an electrode in each buffer 
solution chamber positioned below the normal level of 
buffer solution therein and the electrodes are connected 
to a source of DC current through connectors posi-'v 
tioned in connector block 11. The upper and lower 
solution chambers and the gel passageways are con 
structed of electrically insulating material such as clear 
plastic. The apparatus has means for holding the upper 
and lower buffer solution chambers in rigid assembled 
relationship such as spring biased-toggle clamp 12. 

In the known prior art apparatus there is alsoan 
overhanging top wall which functions as an edge for a 
tray for casting the gel and the gel passagewayswhen 
the apparatus is put in a horizontal position when cast; 
ing the gel slab. See, for example, short wall 17 in prior 
patent 3,208,929 and its function is shown in FIG. 2 
with the gel slab being .cast in the horizontal position. 
The electrophoresis apparatus of this-invention‘ has 

the same general components in the prior art asd‘eé 
scribed above including the connector 14 for buffer _ 
solution circulation and a back wall 16 having a‘ surface; 
17 on which the gel slab is cast. There are side walls 18 
extending from back wall 16. Spacers 19 which can be 
of varying thickness, space the walls of the gel passage 
way and determine the thickness of the gel slab to be 
cast. ' 

Rather than having a top wall as in the prior art, back 
wallv 16 has a ?at top 20 in which there are three 
threaded holes 22. These holes accommodate attaching 
screws 24 having knurled heads 26. A removable clear 
plastic plate 28 as shown in FIGS. 1 and 2 is provided 
with three slots 30 corresponding to the position of the 
screws 24. One surface of the plate has a gasket 32 in‘ a 
groove 34 to seal the plate 28 along the top 20 of the 
back wall 16 and the top of the side walls 18.. 
As shown in FIG. 1 the clear plate 28 is removable 

and is initially positioned with the slots 30 around the 
threaded portion of screws 24. The screws are then 
tightened to position the plate 28 as shown in FIG. 2 



4,431,506 
3 

where it can function as the end of a tray for casting the 
gel. After the gel is cast the plate 28 can be removed for 
insertion of the sample into the gel. This sample can be 
inserted into sample slots formed in the gel by sample 
slot formers of the type known in the prior art. 
The clear plastic plate 28 allows the user the ability to 

observe air bubbles in the liquid gel material as it is 
being cast so they can be removed before the gel be 
comes solid with the air bubbles trapped which could 
cause distorted results. 

In operation of casting the gel the clear plastic gas 
keted plate 28 is af?xed to the top 20 of the back wall 16 
(which wall is the outer cooling plate). The cell is 
tipped slightly and gel- solution is poured between the 
cooling plates, i.e. onto surfaces 17 of back wall 16. The 
cell is laid horizontally and a small excess of gel solution 
is added to insure the gel area is completely ?lled. If air 
bubble(s) are observed through the clear end plate‘the 
cell is tipped to allow the bubble(s) to escape or be 
swept into the open area by the liquid wave caused by 
lowering the cell in the horizontal position. With the 
cell in the horizontal position'and the gel still’ liquid 
(prior to polymerization or solidi?cation) a slot forming 
template is selected and placed between the cooling 
plates to form either an area for stacking gel or the 
sample slots. Other arrangements for forming gel as 
known in the art may be used. 

After gel formation the cell is placed in the vertical 
position, the tubing connections are made, and the‘ cell 
is ?lled with buffer in both the upper and lower com 
partments to their appropriate levels. The buffer is 
added prior to removal of the sample slot former so that 
the when the slot former is removed the preformed slots 
will ?ll with buffer rather than air which would prevent 
proper ?lling later. Access to the slot former area is 
aided by removal of the gasketed end plate 28 from'the 
top of outer cooling plate.or back wall 16. 

Samples may be added to the preformed slots, or 
directly to gel without preformed slots, by placing a 
syringe directly above each slot and slowly expelling 
the sample. To aid in sample addition a syringe holder 
shown in FIGS. 3-5 is provided. This syringe holder 36 
has three ‘slots 38 similar in position to slots 30 on gas 
keted end plate 28. A syringe holding block portion 40 
has a plurality of cylindrical syringe holding holes 42 
positioned therein. A depending portion 44 has syringe 
needle holes 46 concentric to the holes 42 as shown in 
FIGS. 3-5. ' 

A spacer 48 is provided so that different types of 
commercially available syringes may be utilized in the 
same syringe holder. The spacer is a cylindrical piece of 
plastic which ?ts on the bottom of the syringe and 
therefore positions the syringe needle at the correct 
position in the gel. 
The use of the syringe holder greatly facilitates the 

addition of samples and assures that the samples are 
correctly positioned with regard to the gel or any slo 
in the gel. 
The apparatus as a whole and particularly the im 

provements herein speed up the preparation for electro 
phoresis including casting the gel and inserting the sam 
ple by a simple, uncomplicated and novel construction. 
We claim: 7 ' 

1. A vertical gel electrophoresis apparatus of the type 
including a lower buffer solution chamber capable of 
holding liquid buffer solution, an upper buffer solution 
chamber capable of holding liquid buffer solution, a 
wall of each buffer solution chamber de?ning a gel 
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4 
passageway, the gel passageway being in ?uid commu 
nication with the liquid buffer solution and the buffer 
solution chambers, and when the passage is ?lled with 
impermeable gel free‘ flow of buffer solution from the 
upper chamber to the lower chamber is prevented by 
the gel, an electrode in each buffer solution chamber 
positioned below the normal level of buffer solution 
therein, each electrode including means for connection I 
to a source of direct current, the upper and lower solu 
tion chambers and the gel passageways being con 
structed of a material having electrically insulating 
properties at least on the surface thereof, means holding 
the upper and lower buffer solution chambers in rigid 
assembled relationship, ‘and an overhanging top wall 
which functions on an edge for a'tray for ‘casting the gel 
in the gel passageways when the assembled apparatus is 
in a horizontal position, with the improvements com— 
prising: means for removably securing the overhanging 
of a top wall in fluid tight relationship to allow removal 
of the top wall after casting the gel so that the sample 
may be introduced vertically into the gel from above, 
and a removable syringe holder, the syringe holder 
being of a shape to be attached to the electrophoresis 
apparatus in the position of the removable top wall with 
syringes to be carried thereby having their needles di 
rected vertically into the gel for the insertion of sample 
into the gel electrophoresis. 

2. A vertical gel electrophoresis apparatus of the type 
including a lower buffer solution chamber capable of 
holding liquid buffer solution, an upper buffer solution 
chamber capable of holding liquid buffer solution, a 
wall of each buffer solution chamber ‘de?ning a' gel 
passageway, the gel passageway being in ?uid commu 
nication with the liquid buffer solution and the buffer 
solution chambers, and when the passage is ?lled with 
impermeable gel free ?ow of buffer solution from the 
upper chamber to the lower chamber is prevented by 
the gel, an electrode in each buffer solution chamber 
positioned below the normal level of buffer solution 
therein, each electrode including means for connection 
to a source of direct current, the upper and lower solu 
tion chambers and the gel passageways being con 
structed of a material having electrically insulating 
properties at least on the surface thereof, means holding 
the upper and lower buffer solution chambers in rigid 
assembled relationship, and an overhanging top wall 
which functions on an edge for a tray for casting the gel 
in the gel passageways when the assembled apparatus is 
in a horizontal position, with the improvements com 
prising: screw means for extending through the over 
hanging top wall into the wall defining the gel passage 
way for removably securing the overhanging top wall 
in fluid tight relationship to allow removal of the top 
wall after casting the gel so that the sample may be 
introduced vertically into the gel from above, the over 
hanging top wall being formed of clear plastic, gasket 
means to provide the fluid tight relationship, the gasket 
means shaped and positioned to seal the side of the 
removable top wall to the top of the wall de?ning the 
gel passageway while allowing visibility of the gel 
through the clear plastic top wall. 

3. A vertical gel electrophoresis apparatus of the type 
having a pair of cooling plates de?ning therebetween a 
passageway for casting gel in the horizontal position, 
further comprising a clear plastic gasketed end plate, 
means for positioning the end‘ plate at‘ ‘the top of the 
outermost cooling plate and securing it in ?uid tight 
relationship to the top and sides to create an end wall 
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for casting the gel, screw means for removably attach 
ing the gasketed end plate for easy insertion and re 
moval, and a removable syringe holder selectively posi 
tioned on the top of the back cooling plate in the same 
position as the removable gasketed end plate, the sy 
ringe holder including a plurality of holes for holding 
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6 
syringes and directing the needles ‘of the syringes to a 
predetermined point-in the gel. ’ _ t 

4; An apparatus as in claim 3 further comprising a 
cylindrical spacer for addition to’ the syringe holder to 
accommodate different size syringes. , 
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